edication noncompliance is recognized as a complex problem that is a significant cause of preventable relapse, disease progression, and morbidity. Failure to adhere to medication instructions has been associated with increased hospital and nursing home admissions, loss of productivity, premature deaths, and increased treatment costs. 1 In chronic disease conditions such as dyslipidemia, long-term adherence to lipid-lowering medication therapy is of particular importance. Several published studies have reported the frequency of discontinuation and/or percentage of adherence with lipid-lowering drug therapy. Schectman 2 et al. report that among patients attending a Veterans Administration medical clinic during the period 1988 to 1991, the frequency of lipid-lowering drug discontinuation and percentage of nonadherence with lovastatin was 2% compared to 37% with the bile acid sequestrants. In this same medical center, patients attending clinic during the period 1988 to 1994 reported the frequency of discontinuation was 4% with statins, 52% with niacin, 61% with gemfibrozil, and 65% with the bile acid sequestrants. 3 Patients attending a military medical-center cardiology clinic reported discontinuation or non-adherence rates of between 13% to 37% for lipid-lowering drugs. The same investigators reported percentages of patients discontinuing therapy as high as 50% for lovastatin in a civilian population. 4,5 Andrade 6 and associates, using computerized HMO pharmacy files and medical charts of 2,369 new users of lipid-lowering agents, estimated the one-year probability of discontinuation of lipid-lowering drugs at two HMOs to be 38% for all drugs combined.
OBJECTIVE: The primary objective of this study was to compare patient adherence with HMG reductase inhibitor drug therapy (HMG) between two types of prescription service: mail-service pharmacy and community pharmacies.
METHODS: This study was a retrospective database analysis of pharmacy and medical claims for 14,826 commercial (40.9%) and Medicare+Choice (59.1%) members of a large HMO in California who were newly started on HMG therapy during the identification period, continuously enrolled during the review period (defined as each member's 6-month pre-index period through 360 days of follow-up), and between 18 and 75 years of age. Members who exclusively used only the mail-service pharmacy for HMG prescriptions were compared to members who used only community pharmacies for HMG prescriptions. The main outcome measures were adherence, medication possession ratio (MPR), persistence, prescription count, and duration of therapy.
RESULTS: All outcome measures were significantly greater for the mail-service cohort than for the community pharmacy cohort (p<0.0001).
CONCLUSION: This analysis suggests that patients who use mail-service systems to fill prescriptions exhibit a higher degree of adherence with HMG therapy compared to those who use community pharmacies.
apy, there is a need to explore methods which may improve medication adherence. A recent study found greater adherence to HMG therapy among patients that utilized mail service to fill prescriptions. 10 More research is needed to determine if mail-service pharmacy utilization is associated with improved medication adherence. This study utilized various techniques to examine medication adherence and persistence. Medication adherence was measured by the total number of days for which a patient possessed medication as prescribed during the study timeframe. Persistence was measured by the duration, in days, of continuous therapy during the study timeframe.
ss Objectives
The primary objective of this study was to examine the relationship between patient adherence with HMG reductase inhibitor therapy and type of prescription service used-mail service compared to community pharmacies. The researchers hypothesized that patients receiving their prescriptions through mail service have a greater adherence rate and medication possession ratio than those receiving prescriptions through community pharmacies.
ss Methods
This was a retrospective database analysis using pharmacy and medical claims from a pharmacy benefit and medical management company serving a large managed care organization in California that provides health care coverage for approximately 1.9 million members. Members were included in the analysis if they were newly started on HMG therapy during the Identification Period between January 1, 1998, and December 31, 1998, continuously enrolled in the health plan during the entire study period (defined as each member' s 6-month pre-index period through 360 days of follow-up) and between 18 and 75 years of age. All patients on all HMG therapies were included in this study. A washout period of 6 months prior to the Identification Period was used to identify newly started patients. The date of first HMG prescription was marked as the index date from which each patient was followed for up to 360 days during the Follow-up Period.
Two types of prescription services used to obtain HMG prescriptions were compared in this study. Members who exclusively filled all of their prescriptions during the Follow-up Period through the mail service were assigned to the mail service cohort. Members who utilized only community pharmacies during the Follow-up Period to fill all their HMG prescriptions were assigned to the community pharmacy cohort. Members were excluded from the study if they utilized a combination of mail service and community pharmacies for their HMG therapy. We also determined if patients had met their drug benefit maximum. In this health plan, a maximum drug benefit existed for some within the Medicare+Choice population. The maximum drug benefit varied by county, and not all counties had a maximum limit for prescription drugs. Of the counties with a maximum drug benefit, the dollar amount of the maximum ranged from $500 to $1,600 per year.
Approximately 37.7% of the Medicare+Choice beneficiaries had an unlimited annual maximum, 3.2% had an annual maximum benefit of $500, 21.8% had $1,000, 10.9% had $1,500, and 26.4% had a $1,600 annual maximum benefit. An example of the impact of a maximum benefit follows. If a patient has a maximum benefit of $1,500 and is taking a Proton Pump Inhibitor (PPI), an HMG, and a Metered Dose Inhaler (MDI), he may reach his maximum benefit 6 months after treatment. This patient may elect to: (1) ration medications or selectively refill prescriptions; (2) pay out-of-pocket for medications; or (3) stop taking medications. Therefore, if a patient was taking a more expensive HMG, he may have reached his maximum benefit early during the year compared to a patient prescribed a less expensive HMG. Of the community pharmacy cohort, 0.18% (n=26) reached their maximum drug benefit and 0.01% (n=2) of the mail-service cohort did. It was determined that these patients would not have significant impact on study outcomes and therefore they were not excluded from the final study cohorts.
Outcome measures evaluated in this study include adherence, medication possession ratio (MPR), persistence, prescription count, and duration of therapy.
Adherence: For each study participant the adherence rate for drug therapy was defined as the total number of covered days (days for which the patient possessed medication) during the study period divided by the total days in the study period (360 days).
Medication possession ratio (MPR): MPR was a proxy measure of patient adherence and was defined as the sum of the days supply for all prescription fills divided by the number of days of therapy between the first prescription fill and last fill, plus the days supply for the last prescription fill. In the event that this calculation resulted in an MPR that was greater than 1.0, the MPR value was reduced to 1.0.
Persistence of therapy 11 : A patient was deemed persistent if they refilled a prescription within 60 days from the end of days supply of the previous prescription. However, each patient was credited only for the actual days of supply from the last prescription when determining the end of persistent therapy. For example, if a patient had a 30-day supply prescription at index date and refilled it 89 days from the index date with another 30-day supply, this patient would be persistent for 119 days. However, if the same patient had a 30-day supply prescription at index and refilled it 91 days post index, she would be counted as persistent for 30 days only. Survival analysis was performed to compare persistence between the two cohorts, where persistence was measured as time to HMG discontinuation.
Prescription count: In order to calculate the total number of prescriptions filled, a weighted category was created using the days supply. A days supply of less than or equal to 30 represented one prescription, 31 to 60 represented two prescriptions, and greater than or equal to 61 represented three prescriptions.
Duration of therapy: Determined as the length of time between the date of the first fill and the date of the last fill plus the days supplied in the last fill (maximum duration of therapy was 360 days). Data conversion and statistical analyses were performed using the SAS System, Version 8.1. Cohorts were compared by using Ftests, two sample t-tests, or chi-square tests, as appropriate. For the prescription level analysis, prescriptions were standardized by days of medication supplied. For the patient level analysis, HMG prescriptions were used to calculate adherence, MPR, duration of therapy, persistence, and number of transactions. Comorbidities and disease severity were estimated by using the Chronic Disease Score (CDS) method of Von Koreff 12 et al., and the CDS was based on all prescriptions received in the Follow-up Period. Adherence and MPR were measured for an abbreviated treatment interval, rather than the entire Follow-up Period, where the first 90 days supply were deleted for each patient. Excluding the first three fills with the traditional community system and the first fill of HMG medications with the mail system (both equivalent to a 90-day supply) was believed to yield a better comparison of the two cohorts. Truncating the treatment interval may minimize a potential adherence bias whereby patients that are generally more compliant may be inclined to utilize mail service to obtain their prescription medications. These HMG prescriptions were therefore not counted toward assessment of patients' adherence. Adherence and MPR were calculated using this truncated treatment interval and compared to the initial adherence and MPR measures. To control for the possible confounding factors of age, gender, and patient comorbidity, analysis of covariance (ANCOVA) was conducted to compare adherence, MPR, duration of therapy, and persistence between the mail-service and community pharmacy cohorts. Adjusted means (least squares means) and 95% confidence intervals were calculated under the assumption that the distribution of each covariate was similar to the overall distribution across the two groups.
ss
Results

Study Population Characteristics
The demographic characteristics of all patients who met the inclusion criteria are shown in Table 1 . There were 14,826 patients included in the study. Among the identified patients, 13,254 (89.4%) utilized community pharmacies to receive their HMG therapy and 1,572 (10.6%) utilized the mail-service pharmacy. Overall, the majority of patients were male (51.2%), with a mean age of 62.1 years and mean CDS of 4.65. While 40.9% of the patients had commercial insurance, 59.1% of patients had Medicare+Choice coverage.
As noted in Table 1 , patients in the mail-service cohort were older than patients in the community pharmacy cohort by more than six years (68.0 +/-6.6 vs. 61.4 +/-11.4, p<0.0001). There was also a significantly higher proportion of females in the mailservice cohort than in the community pharmacy cohort (53.2% vs. 48.2%, p=0.0002) and the majority of patients in the mailservice cohort were Medicare+Choice members (87.0% vs. 55.8%, p<0.0001). In addition, patients in the mail-service cohort showed a significantly higher CDS when compared to patients in the community pharmacy cohort (5.34 +/-2.87 vs. 4.57 +/-3.07, p<0.0001).
Outcome Measures (Unadjusted Means)
All outcome measures were significantly greater for the mail-service cohort than the community pharmacy cohort (p<0.0001) (see Table 2 ). Survival analysis showed a statistically significant differ- ence in persistence between the two cohorts (p<0.0001)(see Figure 1 ). The survival curves appear parallel after approximately 150 days showing that the mail-service cohort continues to maintain higher persistence throughout the remaining study time period. The number of transactions was significantly less for patients in the mail-service group, as would be expected since they received 90-day supplies, when compared to the community pharmacy cohort (3.72 +/-1.35 vs. 6.46 +/-4.08, p<0.0001) (see Table 2 ). The truncated adherence and medication possession ratio, which excluded the first supply, were higher in the mailservice cohort when compared to the community pharmacy cohort (p<0.0001) (see Table 3 ).
Analysis of Covariance to Adjust for Baseline Differences
To compare outcome measures, analysis of covariance (ANCOVA) was conducted to control for significant baseline characteristic differences between the mail-service and community pharmacy cohorts (see Table 4 , next page). The covariates included in the model were age group, gender, and CDS. Results of the adjusted analysis showed that patients in the mail-service cohort continued to show higher adherence, MPR, duration of therapy, and persistence when compared to patients in the community pharmacy cohort (see Table 5 , next page).
ss Discussion
Adjusted outcome measures revealed that patients from the mailservice group had higher adherence, MPR, duration of therapy, and persistence when compared to patients in the community pharmacy cohort although patients were older and had more illnesses (per Chronic Disease Score). This finding was somewhat surprising since older patients and those taking multiple therapies for different conditions may tend to be less compliant with their medications. Adherence in elderly patients may be of particular concern because of increased susceptibility to adverse drug reactions; differential response to side effects; deficits in physical dexterity, cognitive skills, and memory; and the larger number of medications prescribed. [13] [14] [15] The higher adherence observed in the mail-service cohort in this study may be attributable to the greater convenience of mail service for filling prescriptions. This convenient process of refilling HMG drug therapy may remove barriers to reordering and may contribute to and enhance patient adherence with their chronic medications, especially if they have multiple therapies for different conditions. Mail service allows patients to refill prescriptions without relying on transportation or physically being at a community pharmacy to pick up the medications. An argument could be made that elderly patients or those on multiple medications would particularly benefit from the convenience of mail service. After truncating the treatment interval, the differences between the two cohorts decreased, but the mail-service cohort continued to demonstrate greater adherence and MPR rates. Further investigation may be required to determine if patients who are generally more compliant are those who would utilize a mail service to refill prescriptions, thus resulting in greater adherence patterns.
Since the standard number of days supply is 90 days with the mail service compared to 30 days with the traditional community service, it was also not surprising that the duration of therapy and persistence were higher in patients with the mail-service group versus the traditional service group. Again, for a chronic medication such as HMG therapy, providing a 90-day supply was appropriate and minimized patients' effort to have to refill their medication every 30 days. Further research is needed to investigate the Treatment interval truncated by removing the first prescription for the mailservice cohort and the first three prescriptions for the community cohort. Survival Curves Persistence for Mail Service and Community Pharmacy Cohorts impact of a 90-day supply of HMG therapy dispensed in the community pharmacy setting.
Patient Adherence with HMG Reductase Inhibitor Therapy among Users of Two Types of Prescription Services
While the methodology utilized for this study differs from the methodology utilized in a previous study examining mail-service use among various medication classes, certain results corroborate our findings. 10 Mail service was utilized more frequently by females and those of more advanced age. Medications used to treat chronic conditions, for example HMGs, were more likely to be filled through mail service and showed greater adherence.
As with all studies, limitations exist that may have influenced the findings. While most prescription claims are available within 45 days of submission, we could not be certain all claims were captured. Additionally, patients may have paid for prescription drugs out of pocket, and therefore no claim would have been generated and captured in the database. We also cannot assume that although patients' prescription claims were submitted, and therefore represent apparent use of HMG therapy, the patient actually consumed the medication at all or consumed the medication as prescribed. Additionally, the association between adherence, medication possession ratio, persistence and duration of therapy as process measures may not necessarily result in improved clinical outcomes.
This pharmacy benefit management company offered a financial incentive that may have drawn patients to mail service. There were 14 specific drug copay plans among the patients of this study. The most common copay plan at the time of this study for both the commercial population and the Medicare+Choice population was a $5 generic copay and $10 brand copay for a 30-day supply at a community pharmacy and a $10 generic and $20 brand copay for brand for 90-day supply from mail service. We did not measure the extent to which financial incentives in copay differences affected utilization. Moreover, it is possible that patients who elect to fill prescriptions through mail service possess different characteristics than patients who elect to fill prescriptions at community pharmacies.
Patients were eligible for this study if they were newly treated with HMG therapy; however, this may have influenced the study findings. It was not determined if patients who were newly treated with HMG therapy were previously using mail service to obtain their other medications or if patients started using mail service at the point when HMG therapy was initiated. Finally, we did not determine if patients experienced negative side effects or adverse events leading to their discontinuation of HMG therapy, since medical record review was not performed.
ss Conclusion
In this managed care population, through retrospective database analysis, patients who used mail service to fill HMG prescriptions exhibited a higher degree of adherence compared to those who used community pharmacies. Even after adjusting for potential confounding factors such as age, gender, and chronic disease score (CDS), patients utilizing mail service to receive their HMG therapy continued to show greater adherence, MPR, duration of therapy, and persistence when compared to patients utilizing community pharmacies. More research must be conducted to further explore the relative impact of mail service on medication adherence versus the relative contribution of a 90-day supply compared to a 30-day supply limit for medications for chronic conditions. DISCLOSURES
